Study objective-The extent to which patients undergoing elective surgery for orthopaedic disorders were incapacitated for work while they were on the waiting list and whether they were able to return to work after surgery were studied. Design-This was a prospective cohort study of patients admitted to hospital for elective orthopaedic surgery. Main outcome measures were occurrence of sickness certification during the waiting time, and whether those incapacitated for work at the time of surgery returned to work during the first year after treatment. Multivariate logistic regression was used to estimate adjusted odds ratios for factors influencing return to work. Setting-Orthopaedic department in charge of all elective orthopaedic surgery in a population of 197 354 persons in central Norway. Subjects-All 2803 patients admitted to hospital for chronic orthopaedic disorders in the defined population between 1 September 1988 and 31 August 1990 were included in the study. Main results-Of the 1333 patients who were employed, 42% had been certifed sick due to the orthopaedic disorder for some period of the waiting time. Sickness benefits from the national insurance scheme (paid from the 15th day of sickness certification) had been received by 33% and were received by 29% at the time of surgery. Of 380 patients incapacitated for work at the time ofsurgery, 53% returned to work within the first year after surgery. Using those treated within one month of being placed on the waiting list as the reference group, the adjusted odds ratios for not returning to work during the first year after surgery were 9-2 (p<00001) for those who waited more than a year for surgery, 6-2 (p=0002) for those waiting nine to 12 months, and 4-9 (p=0.02) for those waiting for six to nine months.
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Conclusions-A high proportion of these patients were incapacitated for work, 53% of those incapacitated returned to work within the first year after surgery. The probability of returning to work after surgery is strongly influenced by the length of time on the waiting list. Waiting for more than one year, compared with immediate treatment, was associated with an adjusted odds ratio of 9-2 for not returning to work. There are insufficient resources for orthopaedic surgery and the waiting time for treatment is long in many parts of Norway and in several other countries.'-7 Delayed treatment probably affects patients' ability to work. Some reports indicate that for patients in need of total hip replacement delayed treatment may cause production losses,8 prolonged postoperative sick leave,8 9 and reduce the probability that the patient returns to work afterwards.2 8 9 We have not, however, found any reports analysing this problem in respect of patients in need of elective orthopaedic surgery in general.
Disorders of the musculoskeletal system are responsible for a large proportion of sickness certificates. In one study it was found that these disorders accounted for 25-1% of the total number of sickness certificationsl' and 35-8% of the work days lost due to sickness. " We suspected that a high proportion of patients waiting for orthopaedic surgery were incapacitated for work and that a long waiting time had an adverse effect on the probability that these patients would return to work after surgery.
This report aimed to study the occurrence of incapacity for work in people waiting for elective orthopaedic surgery, and the extent to which those unable to work at the time of treatment were able to return to work during the first year after surgery. Furthermore, we aimed to identify some of the factors that influence these events. In particular, we wanted to determine if a long waiting time for treatment influenced the probability of retuming to work. Patients who met the following criteria were included in the study of return to work after surgery: in employment, aged between 18 and 65 years; treated surgically; incapacitated for work due to the disorder at the time of surgery; and received sickness benefits from the national insurance scheme (paid to all employed persons from day 15 of sickness certification).
METHODS
On the day of admission patients were interviewed about their employment and whether they had been assessed unfit for work and certified sick at some time while they were waiting for their operation. Further information was gathered from patient notes and operation protocols. The waiting time was defined as the period between being put on the waiting list and the day of admission to hospital. Before they had been placed on the waiting list all patients had been examined by one of the doctors from the orthopaedic department and had been considered to require surgery. For patients who reported that they had been certified sick, the periods of payment of sickness benefits from the national insurance scheme were noted, and it was checked that the diagnosis entered on the sickness certificate agreed with the orthopaedic disorder for which the patient was being treated. Return to work was defined as being back at work with the same working hours as before sick leave, but not necessarily within the same occupation. Information on return to work was gathered for two years after surgery for the patients treated during the first year of the study, and for one year after surgery for those treated during the second year. Sickness certification This is a declaration issued be a doctor to a person entitled to sickness benefits when they are temporarily unfit to work because of illness.
Sickness benefits
The National Insurance Act covers all employed persons. To obtain sickness benefits a sickness certificate must be issued by a doctor. The first three calendar days of sickness absence may, however, be declared by self certification. Sickness benefits for the first 14 days are usually paid by the employer. Self employed people and farmers receive sickness benefits for the two first weeks only when they take out Treatment groups: 1-total hip arthroplasty; 2-total knee arthroplasy; 3-arthroscopy/arthroscopic surgery of the knee; 4-ligament reconstruction, capsuloplasty, and arthromoty of the knee; 5-ankle and foot surgery; 6-spine surgery; 7-shoulder surgery; 8-surgery of the hand, forearm, and elbow; 9-removal of osteosynthesis material; 10-other; 1 1-missing data.
Ivar Rossvoll, Pal Beinumii, Tobias R Bredlanid, Kjell Solstad, Ev1steio Anitzen, Stig Jorgeuisei M: male, F: female. Certified (%)=% of patients reporting to have been certified sick by a doctor for the disease for some period of the waiting time. Benefits (%)= of patients receiving sickness benefits from the national insurance scheme for some period of the waiting time. Waiting time=the time the patient is on the waiting list to the day of hospital admission.
Treatment groups: 1-total hip arthroplasty; 2-total knee arthroplasy; 3-arthroscopyvarthroscopic surgery of the knee; 4-ligament reconstruction, capsuloplastv, and arthrotomy of the knee; 5-ankle and foot surgery; 6-spine surgery; 7-shoulder surgery; 8-surgery of the hand, forearm, and elbow; 9-removal of osteosvnthesis material; II) . Of all patients treated, 1823 (65%) were between 20 and 66 years old and 84% of men and 65% of women in this age group were employed. Of the 1400 employed, 1333 were treated surgically. Details of these patients are given in table III. Of the 1333 patients, 562 (42%) reported that they had been assessed unfit for work and had received a sickness certificate for some period ofthe waiting time before surgery. A total of 437 (33 2%) had received sickness benefits from the national insurance scheme because of the orthopaedic disorder during the waiting time. We found no significant difference between the proportion of employed men (252 of 734) and women (185 of 594) receiving national insurance sickness benefits in the total group. In the age group 20 to 39 years, however, the proportion receiving sickness benefits was higher in men (123 of 373) than women (53 of 237) (p=0 006).
The proportion of patients receiving sickness benefits increased significantly (p<0001) with age (87 of 330 employed patients 29 years old or less, 98 of 315 in the age group 30-39 years, 1 11 of 327 in the age group 40-49 years, 85 of 221 in the age group 50-59 years, and 56 of 140 of the patients 60 years and older). The highest proportion receiving national insurance sickness (24%)) and the end (388 of 1333 (29%)) of the waiting period for the whole group (p<0 0001, 95% CI 0 05±1 96x0008).
Of the 1333 patients, 380 met the inclusion criteria given for the study of return to work after surgery. Details of the 380 patients according to treatment are given in table IV. Forty two of these 380 patients were on sick leave for less than 25% of the waiting time, 42 were on sick leave for between 25 and 75%, and 296 were on sick leave for more than 75% of the waiting time. A group of 59 patients had been on sick leave for more than one year at the time they were put on the waiting list. Of the 380 patients 24% retumed to work within three months, 40% within six months, 50% within nine months, and 53% within 12 months of surgery (table V) . There was a weak (r=0 15) but significant (p=0 04) correlation between the number of preoperative waiting days and postoperative sick leave days for those who were on sick leave during the whole waiting period (273 patients) and then retumed to work. The relation between work classified as light, moderate, or heavy and the return to work is shown in table VI. The return to work in relation to the length of time spent on the waiting list is shown in table VII. Only four of the 59 patients on sick leave for more than one year at the time they were put on the waiting list retumed to work.
One year after treatment, 14% received a disability pension, 32% were still receiving sickness benefits, and 1 % were students or enlisted in the army. Of the 207 patients treated during the first year, 100 did not return to work within 12 months of their operation. Only eight of these 100 retumed to work during the second year of follow up. Thus, the percentage who retumed to work within two years of surgery was 57. One patient treated with spinal surgery returned during the second year while none of those who underwent total hip replacement did.
Multiple logistic regression was used in data analysis and to adjust the odds ratios for other Treatment groups: 1-Total hip arthroplasty; 2-total knee arthroplasy; 3 arthroscopy/arthroscopic surgery of the knee; 4-Ligament reconstruction, capsuloplasty, and arthrotomy of the knee; 5-ankle and foot surgery; 6-spinal surgery; 7-shoulder surgery; 8-surgery of the hand, forearm, and elbow; 9-removal of osteosynthesis material; 10-other. variables significantly related to the outcome variable, return to work during the first year after surgery. For the 380 patients, the odds ratio for not returning to work during the first year after surgery was 9-2 (p<00001) for those waiting for more than 12 months preoperatively; 6-2 (p=0 002) for those waiting nine to 12 months; 4-9 (p=0 02) for those waiting six to nine months, 2-0 (p=0l17) for those waiting three to six months, and 2-2 (p=009) for those waiting one to three months. The 50 patients treated within one month of waiting, 36 of whom returned to work, were used as the reference group (table VIII) . The logistic regression model adjusted for the following: age, type of treatment, whether the patients had been on sick leave for more than one year before they were put on the waiting list, and the proportion of the waiting time for which the patients received sickness benefits. The variables coding for a previous operation for the same disorder, whether the disorder was a result of trauma, the urgency of treatment according to the doctor's evalaution, sex, occupation, and the duration of the operation were not significant in the multivariate model predicting the return to work. Of patients 39 years or younger, 1 16 of a total of 162 returned to work. The odds ratios for not returning to work were 3-3 for those 40-54 years of age (p=0-OOOl) and 7-6 for those 55 years of age and older (p<OOOO1), compared with those 39 years of age or younger. Although the odds ratio for women (72 of 162 returned to work) compared with men (130 of 218 returned to work) was of univariate significance (odds ratio A high percentage (65'%,) of patients treated for chronic orthopaedic disorders are in the age group 20-66 years, the productive years of working life. Of our patients in this age group, 74% were employed. For Norway as a whole the percentage employed in this age group is 78 (Central Bureau of Statistics of Norvay, 1988). Thus, the percentage employed in patients waiting for orthopaedic surgery is of the same magnitude as in the population in general.
Our results showed an increase in the proportion of incapacitated patients unable to work during the waiting time. This probably reflects a natural history of worsening of the condition as time passes. It may also be due to apathy or passivity caused by being on the waiting list, as waiting for surgery may in some way legitimatise being unfit for work. Our results also show that many patients have periods of being unable to work while they are on the waiting list, as 319 were receiving national insurance sickness benefits when they were put on the list, 388 at the time of admission to hospital, and 437 patients in total had received benefits during waiting time. This indicates that 49 patients were incapacitated and unable to work for more than 14 days at some stage while they were on the waiting list but not at the time they were admitted for surgery. Thus, the influence on a person's ability to work varies over time, but the overall effect is an increase in the number of people incapacitated for work during the waiting time for surgery.
Return to work is not necessarily a good criterion of favourable outcome after surgery for individual patients because a variety of psychological, social, economic, and job related factors will influence the probability of returning to work.'5 When related to all patients treated surgically in a defined population, however, return to work has significant importance. Our results indicate that a long waiting time, and thereby lengthy preoperative sick leave, seems to have a devastating effect on the probability of returning to work. In our study, a preoperative waiting time of more than six months was associated with a significantly increased risk of not returning to work within a year after surgery compared with patients treated within one month, after adjusting for other variables influencing this outcome. There was a gradual increase in this risk from six months onward. A negative effect of a long period of sick leave before surgery on the probability of returning to work after total hip replacement has previously been shown. to give priority to patients with the highest prob-ability of returning to work. Thus, waiting times were influenced by the severity and urgency of the disorder, with shorter waiting times for more serious disorders. In spite of this, patients with a long preoperative waiting time had the highest risk of not returning to work, even though they were expected to have the least serious disorders. It should be noted, however, that the extremely long waiting time in some patients was due to medical or social factors that postponed surgery.
The 30% of patients who returned to work after spinal surgery may seem low compared with other studies. 16 Our patients were all incapacitated for work before surgery, however, and cannot be compared directly with patients treated with low back surgery in general. In addition, our patients are not representative of spinal surgery in the general population because most patients with primary disc herniation underwent surgery in the neurosurgical department and many of these were emergency cases and therefore not included in the study.
The probability of returning to work more than 12 months after surgery seems to be low, as only eight of the 100 who had not returned to work during the first year returned during the second year of follow up. The fact that only 14% had received a permanent disability pension at the end of the first postoperate year is probably a result of the fact that this process usually takes a long time. Thus, a follow up time of 12 months seems to be sufficient to evaluate whether or not a patient will return to work after orthopaedic surgery.
The main reason for using multivariate logistic regression was to adjust the odds ratio for the main factor of interest-the length of the waiting time-for the other covariates that might influence the outcome of the return to work. The covariates associated with the highest odds ratios were sick leave for more than 12 months before being put on the waiting list and the percentage of the waiting time spent on sick leave. The 59 patients on sick leave for more than one year at the time they were put on the waiting list had a very low probability of returning to work. The main reason was probably that they had chronic disorders and an operation could only partly be expected to restore their work capacity. Patients on sick leave for more than 75% of the waiting time (296 patients) had an odds ratio of 9-6 for not returning to work compared with those on sick leave for less than 25% of the waiting time. The goodness of fit statistics of the multivariate logistic model show that it fits the observed data well.
Why does a long preoperative waiting time reduce the probability of returning to work? Functional deterioration, progressive decline in work motivation, increased risk that their job will be taken by another, and difficulties in finding a new job after surgery may all be explanations.9 It is also reasonable to believe that a long waiting time may reduce the possibility that surgery will achieve a good functional result.
The study population is similar to the Norwegian population as a whole. We therefore think our results are valid nationally and also for other comparable countries.
Our department is the only one that performs elective orthopaedic surgery on patients in this region, with the exception of spinal surgery, which is also undertaken at the neurosurgical department. We feel that our results for spinal surgery are representative of spinal surgery performed in an orthopaedic department, but the total number of operations on the spine in the population is considerably higher. The same is true to some extent for arthroscopic surgery of the knee, as a private clinic for sports medicine undertook 1 16 of these operations in patients from this population in the two year study period. A few patients are also treated in other parts of the country as a consequence of the long waiting time in our area. This number is small, however, and should not influence the results. Patients treated at our outpatient department were not included as the operations done there are minor and do not need anaesthetists or a recovery service. The primary interest of this study was the patients in need of operation on an inpatient of day patient basis.
Some studies emphasise the economic consequences of long waiting times. Hertzman et al,8
concuded that there are considerable gains in not allowing more than six months of sick leave before total hip replacement for primary arthrosis in working patients younger than 60 years old. Similar conclusions are drawn by others.2 A study based on data from our department indicates that the costs of increasing the treatment capacity for all orthopaedic patients would be quickly repaid by the resulting reduction in the payment of sickness benefits in employed patients. '7 We feel that our results underline further the economic consequences of long waiting lists for orthopaedic surgery. A high percentage of patients incapacitated for work due to orthopaedic disorder are "cured" and can return to work after surgery. Thus, the production losses and other costs related to lengthy sick leave while waiting for surgery are avoidable for these patients. Furthermore, our results regarding the influence of the length of the waiting time on the probability of a return to work strongly advocate surgery within a maximum of approximately six months ofwaiting. Partly as a result of this investigation, the capacity for elective orthopaedic surgery has been increased here and the waiting times for surgery are now declining in our region.
We conclude that a high proportion ofpeople in need of elective orthopaedic surgery were incapacitated for work, and that 53% of those incapacitated returned to work during the first year after surgery. The probability of retuming to work after surgery is, however, strongly influenced by the length of the preoperative waiting time. Waiting for more than one year, compared with immediate treatment, was associated with an adjusted odds ratio of 9-2 for not retuming to work.
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